Differences in circadian photosensitivity between retinally degenerate CBA/J mice (rd/rd) and normal CBA/N mice (+/+).
Using the magnitude of phase shift of circadian locomotor rhythms induced by a single pulse of white fluorescent light, we compared the sensitivity of the circadian system to light in retinally degenerate mice and in normal mice. In the first experiment, phase response curves (PRCs) for 10-lux white light were generated in CBA/J mice with retinal degeneration (rd/rd) and CBA/N mice with normal retinas (+/+). Although large phase delays early in the subjective night and small phase advances in the late subjective night were observed in CBA/N mice, CBA/J mice showed only small phase delays early in the subjective night. In the second experiment, we found that the magnitude of phase shifts at circadian time (CT) 16 for delays and CT 24 for advances in CBA/J mice became larger with increasing light intensity, and that CBA/J mice could show the same amount of phase shift as CBA/N mice when higher intensities were used. These findings indicate that the differences in the shapes of PRCs are not due to differences in the nature of the oscillating system, but to differences in circadian photosensitivity between these strains. Because the genetic background for the rd loci was not completely identical in the CBA/N and CBA/J mice, it was possible that genes other than the rd gene might have caused different photosensitivity in these mice. Therefore, in the last experiment, we studied the circadian photosensitivity in F1 hybrids between CBA/N and CBA/J mice and in the backcross progeny with different genotypes (+/rd and rd/rd) obtained from the crossing between F1 hybrids between CBA/N and CBA/J mice and in the backcross progeny with different genotypes (+/rd and rd/rd) obtained from the crossing between F1 and CBA/J mice. In these mice with heterogeneous genetic backgrounds as well, mice with retinal degeneration were always less sensitive to light, suggesting that reduced circadian photosensitivity is caused by retinal degeneration. These results are discussed in relation to recent findings in retinally degenerate C57BL mice, which have been found to have normal circadian sensitivity to light.